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ABSTRACT 

This report  presents the results of tests performed on one 
specimen of the  Compound Pre88ure and Vacuum Relief Valve 75MO4406 
PRV-2. The following testa wmra performed: 

1. Receiving Inspection 4. Low Temperature 

2. m o r  Pre8SUX-O 

3. Functional 

5 .  High Temperature 

6. Sa l t  Fog 

The vacuum relief valva did not meet the requirements of minimum 
cracking pre88ures of 0.5 ounc.8 per square inch f o r  pressure and 
vacuum relief. The cracldng prrssure is  not adjustable. The vacuum 
relief valve deteriorated i n  tho aalt fog envlronnent and f a i l ed  t o  
function. 
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FOREWORD 

The tests reported herein were conducted for the John F. Kennedy Space 
Center by Chrgaler Corporation Space Mvision (CCSD), New Orleans, Louisiana. 
This document was prepared by CCSD under contract NAS-4016, Part VII, 

I CWO 271620. 
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CHECK S I ? ?  

FOR 

, 

c 

C G I P O L ~  PRESSURE AND VACUUH RELIEF VALVE, 2-INCH 

!lXSTIlG AGENCY: 
ALTHOFUZING AGBJCY: NASA KSC 

Chrysler Corporation Space Division, New Orleans, Lou3siana 

I. FUNCTIONAL R E Q l J E m T S  

A .  OF%MTIKG IEDItJM: Air or GN2 

C .  VALTE LEAKAGE: I n t e r n a l  - None 
i B. OPDATIRG . Pj?3SSURX : S t a t i c ,  &-oz/in. d i f f e r e n t i a l  

D. VALVE OPERATION: 

11. CONSTRUCTION 

A .  MATERIAL: 

B. C O h W T I O N S :  

External - Kone 
Dead Weight Poppet 

Body - Steel cas t ings  
Valves - Aluminum 
Screen - Sta in l e s s  steel  
2-inch FNPT 

111. E h ~ O N M E X T A L  REQUIREMEXTS 

A. OTERATIrjC TEMFZRATURE: +5"F t o  +125OF 

rv: ILEATION AND USE: Used i n  the  env i romen ta l  c o ~ t r o l  
system a t  John F. Kennedy Space Center 
Launch Complexes 34 and 37B. 

_ - .  

. 
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SECTION I 

INTRODUCTION 

1.1 

1.2 

1 . 3  

This report presents t h e  results of tests t h a t  were per- 
formed t o  determine if relief valve 75MOUO6 PRV-2 meets 
t h e  operational requirements f o r  John F. Kennedy Space 
Center Launch Complexes 34 and 37B. 
test r e su l t s  is  presented on page v i i i .  

ITEM DESCRIPTION 

Relief valve 75MOUO6 PKV-2 i s  a 2-inch valve with 2-inch 
F’NFT connections, and is  used on the  water/glycol expansion 
piping i n  the  environmental control system. The valve i s  
a deadweight poppet design and i s  actuated by a d i f fe ren t ia l  
pressure. The valve i s  capable of venting through e i the r  
the  i n l e t  o r  ou t le t  ports. 

A summary of t h e  

APPLICABLE WCUMENTS 

The following documents contain the  tes t  requirements f o r  
valve 75MOUO6 PRV-2: 

a. KSC-STD-l64(D) , Standard Environmental Test Methods 
f o r  Ground Support Equipment Ins ta l la t ions  a t  
Cape Kennedy. 

b. NASA Drawing 75M3+406 PRV-2 

c . MSFC-SPEC-164( D )  , Cleanliness Standard 

d. Test man CCSD-FO-1113-lF 

e. Test Procedure TP-FB-CCSD-FO-lll3-2F 

1-1 



SECTION I1 

i 
NAME 

PART NO. 3302 

SERIAL NO. 14565 

Compound Pressure and Vacuum Relief Valve 

RPlCEIVING INSPECTION 

c 

2.1 

2.2 

2.3 

2.L 

TEST REQUIREMENTS 

The specimen s h a l l  be visually and dimensionally inspected 
f o r  conformance with t h e  applicable specif icat ions p r io r  t o  
t e s t ing  . 
TEST PROCEDURE 

A visual and dimensional inspection of t h e  specimen was 
performed t o  determine compliance with NASA Drawing 75M04406 
PRV-2 and the  applicable vendor drawing t o  the  extent pos- 
s i b l e  without disassembly of the  t e s t  specimen. 
same t h e ,  the  specimen was a l so  inspected f o r  poor work- 
manship and manufacturing defects. 

A t  t h e  

TEST RESULTS 

The specimen complied with NASA Drawing 75EiD41+06 PRV-2 and 
vendor drawing N279. 
manufacturing defects were observed. 

No evidence of poor workmanship o r  

TEST DATA 

The data presented i n  tab les  2-1 and 2-2 were recorded during 
t h e  inspection. 

Table 2-2. Spechem - Dimensions 

SIZE 2-Inch 1 
I END CONNECTION 2-Inch FFT 

2-1 



SBCTION I11 

FUNCTIONAL TEST 

. 

3.1 

3.2 

3.2.1 

3.2.1.1 

3.2.1.2 

3.2.1.3 

3.2.1.4 

3.2.1.5 

3.2.1.6 

3.2.1.7 

3.2.1.8 

TEST F?.BQUIREMEN"S 

The test  specimen sha l l  be subjected t o  an operational pressure 
and vacuum test, a cracking pressure test ,  and a cracking vacuum 
test .  Air or GN2 s h a l l  be used as the t e s t  medium for a l l  fun- 
c t ional  tests. 

TEST PROCEDURE 

OPERATIONAL PRESSURE TEST 

The t e s t  setup was asembled as shown i n  figure 3-1, using the 
equipent  l i s t e d  i n  tab le  3-1. 

All connections w81-0 tightened and no leakage was observed. 

A l l  valves were closed. 

GN2 pressure source 2, t h e  i n l e t  port of control valve 8 was 
pressurized t o  10 psig by adjusting regulator 6. 
was monitored on gage 7. 

The pressure 

Control valve 11 was opened and control valve 8 was crackhd. 
Control valve 11 was slowly closed and the  inlet port of t h e  
specimen was pressurized unt i l  the cracking pressure had been 
exceeded. 

Control valve 11 was slowly opened and t h e  pressure poppet was 
allowed t o  r e se t .  Control valves 8 and 11 were closed. 

The specimen was cycled several times (paragraphs 3.2.1.4, 
3.2.1.5, and 3.2.1.6) t o  ensure t h a t  the specimen was operating 
properly. 

The i n l e t  port of control valve was pressurized by adjusting 
regulator 6 and monitoring gage 7. 
Control valve 9 was opened slowly and t h e  inlet port of t h e  
specimen was depressurized u n t i l  t he  vacuum cracking pressure 
had been exceeded. 

Control valve 11 was opened. 

3.2.1.9 Control valve 9 was slowly closed and the  vacuum poppet was 
allowed t o  reseat. Control valve 11 was closed. 

3.2.1.10 The tes t  specimen was aycled several times (kragraphs 3.2.1.8 
and 3.2.1.9) t o  ensure that the  specimen was operating properly. 

3.2.2 . CRACKING PRESSURE TEST 



3.2.2.1 

3.2.2.2 

3.2.2.3 

3.2.2.4 

3.2.2.5 

3.2.2.6 

3.2.2.7 

3.2.3 

3.2.3.1 

3.2.3.2 

3 02.3 03 

3.2.3.4 

3.2.3.5 

The inlet pm?t of control valve 8 was pressurized t o  10 psig 
by adjusting regulator 6 and monitoring the pressure on gage 7. 

Reservoir 13 was f i l l ed  with water. 

Control valve 11 was opened and control valve 8 was cracked. 
Control valve 11 was slowly closed and the  i n l e t  port of t h e  
specimen was pressurized t o  95 per cent of the  cracking pres- 
sum. The pressure was monitored by means of manometer 12. 

The spechen was checked for external and in te rna l  leakage. 
External leakage was checked by performing a soap tes t ;  in- 
te rna l  bakage was checked by observing reservoir 13 f o r  the 
presence of bubbles. 

Control valw 11 was slowly closed u n t i l  the  spechen opened. 
The pressure was monitored by means of manometer 12, and the  
cracking pressure was recorded. 

Control valve ll was slowly opened and the i n l e t  port of t h e  
specimen was depressurized t o  zero psig. 
monitored by means of manometer 12, and the reseating pressure 
was recorded. Control valve 8 was closed. 

The pressure was 

The specimen was checked for external and in te rna l  leakage a t  
pressures below the reseating pressure. Btternal leakage was 
checked by performing a soap t e a t  and in te rna l  leakage was 
by monitoring tube l.4 for a rise i n  water level.  

CRACKING VACUUH TEST 

The i n l e t  port of control valve 9 was pressurized by adjusting 
regulator 6 and monitoring the pressure on gage 7. 
11 was opened. 

Control valve 

Cmtrol  valve 9 was slowly opened and the inlet  port of t h e  speci- 
men was dOpre88uFiZed t o  95 per cent of the  cracking vacuum. 
The racuum WBE monitored by mans of manometer 12. Control valve 
11 -8 ClOSed. 

The specban waa checked f o r  internal and external leakage. 
ternal leakage was checked by monitoring mananstor 12 for an 
decrease in  vacuum a t  t he  specimen. 
checked by observing tube U, for a rise in t h e  water level. 

Ex- 

In te rna l  leakage -8 

Control valve I l  WBE opened. 
u n t i l  the  specimsn opened. 
Of pu1QIwter 12 and the  cracking vacuum wad recorded. 

Control valve 9 -E slowly opened 
The vacuum WAE monitored by mean8 

Control valve 9 was closed and the specimen was pressurized t o  
zero PI5i.g. The vacuum was d t o r d  pldans of num-eter 12 
and t h e  reseating vacuum w a ~  recorded. 

3 -2 



3 02.306 

3.2.3.7 

3.2.3.8 

3 03 

3.4 

The 8pebc-n waa shecked for external and internal leakage a t  
vacuum below reseating vacuum. 
by performing a soap test, and i n t e rna l  leakage was checked 
by monitoring tube 14 for a decrease in water leveL 

External leakage was checked 

Regulator 6 was closed and the system was vented by opening con- 
t r o l  m l v e  9. 

The tests described i n  3.2.3.2 through 3.2.3.6 were performed as 
often as necessary to  obtain consistent resu l t s .  

TEST RESULTS 

The tes t  specimen was found t o  crack and reseat above t h e  0.5 ounces 
per square inch required. The specimen operated on t h e  fixed ireight 
of the  poppets and cannoh be adjusted without modifying t h e  poppets. 

TEST DATA 

Test data recorded during the i n i t i a l  functional test  is presented 
i n  table 3-2. 

3-3 



- 
tern 
- No. 

1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

11 

12 

13 

- 

CCSD 

Robbin Aviation 

It em 

SSKG-250 

res t  Specimen 

GN2 o r  A i r  Source 

Pressure Gage 

Filter 

Pressure Gage 

h e 8 S U I Y J  
Regulator 

Pressure Gage 

Control Valve 

Control Valve 

Aapirat o r  

Control Valve 

Manometer 

Reservoir 

Ladewig Valve 
Zompany 

CCSD 

Ashcroft 

Bendix Corp. 

Aahcroft 

Tescom Corp. 

Heiae T" 
Robbin Aviation 

Robbin Aviation 

i"' 

King Engineering 
Corporation 

CCSD 

Serial 
No. 

ut565 

NA 

VA 

58 

08-ll13 

1008 

015532 

NA 

NA 

NA 

012572 

Remarks 

!-inch pressure. 
racuum relief 
ralve 

1 t o  500 psig 

1 t o  3000 psig 
t$ FS accuracy 
:al. date:  
L1/3/66 

?-Micron 

>-to 1000 psig 
I.$ FS accuracy 
:al. date: 
L1/3/66 

1 t o  3000 psig 
inlet 
1 t o  500 psig 
sut let  

3 t o  500 psig 
3 . s  FS accurac 
hl. date: 
10/16/66 

3-inch, flow 
regulating 

h-inch, flow 
regulating 

$-inch, flow 
regulating 

H20 
ca l .  date: 
4/1/66 

3J4 



. 
It em 

. No. 

lJ+ 

Table 3-2. Functional Test Data 

It em Manufacturer Model/ Serial Remarks 
Part No. No. 

Clear Tube Tygon Products R3603 NA $-inch 

Trial 
Number 

- 

1 

2 

Avg . 

Pressw 

0.83 

0.86 

0.86 

0.84 

0.84 

0.85 

Re (oz/in 3 
0.75 

0.83 

0.85 

0.83 

0.83 

0.82 

Vacuum 

cracki?i (oz/in 

0.87 

1.21 

0.88 

0.65 

0.82 

0.89 

ReseatiY (oz/in 

0.81 

1.20 

0.82 

0.61 

0.73 

0.83 

3-5 
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SECTION IV 

m TEMpeRATuRE TEST 

4.1 

4.1.1 

4.1.2 

4.1.3 

4.2 

4.2.1 

4.2.2 

4.2.3 

4.2.4 

4.2.5 

4.3 

4.4 

TEST REQUlREM3lTS 

A low temperature t e a t  will be performed on the  test specimen 
t o  determine whether t he  environment causes degradation o r  
deformation. 

The rated low temperature is  5°F (-to, -4°F). 

A functional test shall be per foned  during t h i s  test. 
specimen w i l l  not be submerged i n  water. 
be monitored by noting pressure drop. 

The 
Specimen leakage W i l l  

TEST PROCEUURE 

The specban  was placed i n  a low tennperaturc chamber and was 
i n s t a l l ed  i n  a test setup a6 shown i n  f igure 3-1. 

The chamber was controlled t o  the  specified test  conditions. 

A functional. test was performed when the  temperature of the  
spciPasn has stabi l ized.  

The chamber temperattamwas returned t o  ambient conditions upon 
completionrof t h e  functional test. 

The specimen was visually inspected and functionally tested within 
one hour following i ts  return t o  ambient conditions. 

TEST RESULTS 

Results of the  low temperature test and functional tests were 
sat isfactory.  

TEST DATA 

Test data recorded before, during and after the t e s t s  are presented 
i n  tables k i l ,  4-3, and 4-4, respectively.  

4-1 



Table 4-1. I a w  Temperatuse Test Equipnent List 

1 Test Specimen 

2 Temperature 
Chamber 

3 Functional Test 
E q u i p n t  

4 Thermotron 

I -' 

Manufacturer Part No. /Modsl/ 
Ladewig Valve 

CCSD 

A 

Thermotmn Corp. NA . Ser i a l  
No. 

U565 

NA 

NA 

106.200 
5 0 7 .  T 

Remarks 

2-inch P ~ o s s U ~ ~ .  
vacuum relief 
valve 

Same equipent 
as used in 
table 3-1 

-100 t o  +400 
ca l .  date: 
9/6/66 

Table 4-2. Function Taut Data & b i n d  Before b w  T e m p r a t -  Test 

r - 
w Pressure Vacuum 

Rereat&ng 
R.i.1 
NMlbor 

(oo/in 1 
1 0.00 0.65 0.64 0.61 

I 

2 0.87 0.78 0.75 0 .?l 

3 0.84 0.64 

Avg. 0.87 0.69 0.70 0.66 
I 
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Table 4-3. Functional Test Data Cbtained During Jaw Temperature T e s t  

A 
Crac k i y  
(oz/in ) 

b hessy 
T r i a l  
Number Eeseat i n  e 

(oz/in") 

0.70 0.78 

0.75 

0.78 

0.72 

0.66 

0.67 

0.75 

0.78 0.73 

0.76 0.68 - 0.77 0.72 A v ~  

Table 4-4. Functional Test Data Obtained After zlow Temperature T e s t  

Vacuum Pressure 
Trial 
Number Re seat  $ng 

(oz/ir, ) 

0.90 

0.87 

0.87 

0.76 

0.76 

0.72 

0.75 

0.79 

0.88 

0.89 

0.78 

~ 

0.61, 

0.62 

0.65 

0.62 

0.65 

G . 6 5  

1 

A I R .  0.88 0.75 0.82 
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HIGH TR4PXRATURE TXST 

5.1 

5 .1 .1  

5.1.2 

5.1.3 

5.2 

5.2.1 

5.2.2 

5.2.3 

5.2.4 

5.2.5 

5.3 

5.4 

A high temperature test  will be performed on t k e  t9st s p e c i m n  
t o  deternine whether t h e  environment causes degradation or 
d e f o m t i o n .  

The ra ted  high tmperaturcs i s  12ScF (+4, 4 ° F ) .  

A funct ional  test shall be performed dur i rq  t h i s  t e s t .  

TEST PRCCED'JRE 

The t b s t  s p o c b n  was i n s t a l lod  i n  a h igh  temperature chart.-r 
as shown i n  figure 3-1. 

The chamber was control led t o  the s p e c i f i e d  t e s t  conditions of 
125°F (+4, -0'F) and t h t s  temperature was m a i n t a i x d  for 72 hours 
(+2, -0 hours ) . 
A func t iona l  t e s t  was conducted while t h e  chanbor terrperature 
was maintained. 

"he chamber tomparature was returned t o  m b i s n t  conditions 
upon ccmpletion of t h e  high temperature t e s t . '  

The spocimn was visually inspccted and fw.c t imai . ly  t e s t ad  
within % h o u r  following ike re turn  t o  a r h i e z i  ccndi t icns .  

TEST RESULTS 

Results of the  h i g h  ternuperaturn t e s t  and associatsd f u x t i o n a l  
tests ware sat isfaccory.  

TEST DATA 

Test da ta  recorded bbfore, during, and cZtt?:: t h e  h igh  t . anpr -  
a ture  t e s t  are  presented i n  tables 5-2, 5-3, and j - A ,  r4sp-c- 
tively. 

5-1 



[t em 
No. 

1 

2 

3 

Item 

Test Spachon 
i 

High Tsnprature 
Chmbsr 

Functional Test 
F?pipor& 

Ladowig Valvs 
Company 

Conrad 

1302. 

IA 

JA 

S e r i a l  
No. - ~ . -  

Y+565 

NE, 

I___- 

- - 
Remarks 

%-inch prassu2.e 
re l ie f  v d v e  

-125 OF +325 OF 
As spoci f ied  in 

Cal. Data: 
~ 0 / 2 0 / 6  6 

K s c - s T D - ~ ~ ~ + (  D) 

Sam0 equipment 
as used in 
t ab l e  3-1. 

Table 5-2. Functions3 Test Data Obtxiined Bofom High Tempsrature Test 

1 

0.72 

- h G W X  , 

(oz/in 1 - , Rose a t  jp Crnckiqg 
(oz/ in  ) 

* 0.65 0.88 
---I-- 

O i  64 0.76 

Reeoet j  ng . 

.C 

( o z / i n L  1 -- 
0.80 

0.70 

0.75 

4 

t 



- .- 

f 

Trial 
Number 

1 

2 

3 

4 

5 

6 

Avg 

Table 5-3. Functional Teat Data Obtained During High Temperat,urr "?wt 

Trial 
Number 

1 

Pressure 

Cracki Reseatpg 
(oz/in'Y (oz/in 

0.96 0.92 

0.87 

1.60 

2 

1.24 

0.98 0.64 

0.86 

1.26 

1.03 

Vacuu? 

0.7h 

0.76 

0.72 

Q.75 

0.76 

0.76 

0.76 

0.6R 

0.68 

0.70 

0.70 

0.69 

0.su 

i 

j 0.70 

Table 5-4. Functional Test Data Obtained After HiFh Temperature Test 

t 
Vacuurii 

Crackin 
(os/in$ 

0.96 

0.96 

0.96 

ReseatjnR 
(oz/in ) 
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SECTION VI1 

SALT FOG TEST 

.. 

6.1 

6 .1 .1  

6.1.2 

6.1.3 

6.1.4 

6.2 

6.2.1 

6.2.2 

6.2.3 

6.2.4 

6.2.5 

6.3 
8 

TEST REQUIREMEN TS 

The salt fog tes t  s h a l l  be performed t o  deternine the resistance 
of t h e  test specimen t o  a sal t  atmosphere. 

The sal t  fog test s h a l l  be performed i n  accordance with KSC- 
ST~-164( D),  sect ion 17. 

The specimen s h a l l  be exposed t o  the  salt fog for 240 (52) 
hours. 
during expasure t o  t h e  salt atmosphere. 

The i n l e t  port ,  o n b ,  of t h e  specimen s h a l l  be capped 

A funct ional  test  s h a l l  be performed upon conplation of t!-2 
salt fog test .  

TEST PROCEDURE 

The specimen was visua l ly  inspected fo r  corrosion, dirt, r d  
o i l y  films. 
nonnal service usage, and d i r t  pa r t i c l e s  were removed. The 
specimen was placed i n  t h e  salt  fog chamber l i s t e d  i n  t a b l e  

A l l  o i l y  films, other  than  those rsquired fcr 

6-1. 

The temperature i n  t h e  exposure zone was maintained a t  95°F. 
The sa l t  fog conditions i n  the  expasure zone were maintained 
such t h a t  a clean fog-col lect ing receptable placed a t  any p i z t  
i n  t he  exposure zone w u l d  co l l ec t  from 0.5 t o  3 Irdlliliters cf 
salt  solut ion per hour for each 80 square centimeters of l - n r f -  
zontal  co l lec t ing  area (10 centimeters diameter), based on ar; 
average tes t  of a t  least 16 hours. 
of five parts by weight of sodium chloride and 95 parts by weicrht 

The salt solut ion consisted 

Of H2O. 

The specimen was exposed t o  the  salt fog conditions f o r  2LO hours. 

Upon completion of t h e  exposure test, t h e  specimen was removed 
from t h e  chamber and salt deposits removed from t h e  specimen 
t o  t h e  extent necessary t o  make mechanical connections. A 
functional test, as specif ied i n  sect ion IV, was performed 
Within 1 hour (see fim 6-1). 

All data mre recorded. 

TEST RESULTS 



6.4 

The test, specimen f a i l ed  t o  opesate properly after exposure 
t o  t he  salt fog environment (800 figure 6-2). 
functional test, after the  240-hour a a l t  fog test, t h e  crack- 
bg pt"0 waa 75 p8ig. Th. test procedure spec i f ies  0.5 
ounces per square inch as the  cracking pressure. 
ing pmssure was reached the  valve failed t o  reseat and stuck 
i n  a relieved position. An examination showed t h a t  corrosion 
of t he  pressure valve and valve seat was the  cause of the 

During t h e  

After crack- 

d i f f i cu l ty .  

The specimen deteriorated t o  the  sxtent  t o  prevent further 
tO8tiw. 

TEST DATA 

L 

.. . 

The data presented i n  t ab le  6-2 were recorded during the  test .  

6-2 



Table 6-1. Salt Fog Test Equipent List 

4565 

-3632 

'6 

* .- 

Pres sure-vacum 
relief valve, 
2-inch 

As specified 
in KSCSTD- 
164(D) 

a 

1 

pressure 
Trial 
Number 

1 75 psig would not 
mseat 

- 
Ct em 
No. 

1 

- 

2 

- 

t 

Yacum 

Reseatpg CracMY (oz/in (oz/in 1 

I I 

Item 

hlt Fog Chamber 

Manuf ac t w e  r 

Industrial 
Filter and Pump 
Manufacturing Co 

M O d i V  
'art No. 

3302 

W.lC 

serial I RemaF!cs No. 

Table 6-2. Functional Test Data Obtained After Salt Fog Test 
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